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Abstract

Introduction: Alzheimer’s disease and related dementias (ADRD) cause a high burden of
morbidity and mortality in the United States. Age, race, and ethnicity are important risk factors for
ADRD.

Methods: We estimated the future US burden of ADRD by age, sex, and race and ethnicity by
applying subgroup-specific prevalence among Medicare Fee-for-Service beneficiaries aged =65
years in 2014 to subgroup-specific population estimates for 2014 and population projection data
from the US Census Bureau for 2015 to 2060.

Results: The burden of ADRD in 2014 was an estimated 5.0 million adults aged =65 years or
1.6% of the population, and there are significant disparities in ADRD prevalence among
population subgroups defined by race and ethnicity. ADRD burden will double to 3.3% by 2060
when 13.9 million Americans are projected to have the disease.

Discussion: These estimates can be used to guide planning and interventions related to caring

for the ADRD population and supporting caregivers.
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1. Introduction

Alzheimer’s disease and related dementias (ADRD) are characterized by a decline in
memory leading to loss of independence. These illnesses have wide-ranging impacts on
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patients, families, communities, and health-care systems. Alzheimer’s disease (AD) is the
sixth leading cause of death in the United States (US) population and the fifth leading cause
of death among adults aged >65years [1]. Although the primary risk factor for ADRD is age,
race and ethnicity is also an important demographic risk factor; estimates of ADRD among
these subgroups do not exist. We addressed this gap by estimating ADRD in the population
aged =65 years by age, sex, and race and ethnicity from 2015 to 2060 using Medicare Fee-
for-Service (FFS) beneficiary claims with a clinical diagnosis of ADRD in 2014.

Our estimates complement other estimates of the future burden of dementia [2-5]. The most
commonly cited estimates for AD show that 4.7 million Americans had AD in 2010, and
13.8 million will have the disease by 2050 [3]. The most recent estimates in the US show
that 6.1 million people had clinical AD or mild cognitive impairment in 2017, which is
expected to grow to 15.0 million by 2060 [5]. We estimate that 5.0 million adults aged =65
years in the United States were diagnosed with ADRD in 2014, and 13.9 million Americans
aged =65 years will be diagnosed with ADRD by 2060.

These findings support surveillance activities designed to assess cognitive decline in the
population at risk for ADRD as recommended in 7/e Healthy Brain Initiative.: A National
Public Health Road Map to Maintaining Cognitive Health [6]. These findings will help the
public, health-care community, public health professionals, and policy-makers anticipate
how disease burden among population subgroups defined by race and ethnicity is expected
to increase over time.

2. Background

In the United States, the Centers for Medicare and Medicaid Services (CMS) administers the
public insurance program commonly called Medicare. People aged =65 years become
eligible for benefits on the first day of the month they turn 65, if they paid Medicare taxes
for at least ten years. Most beneficiaries are enrolled in either Fee-for-Service (FFS) plans or
Medicare Advantage (MA) plans. MA plans are offered by private companies approved by
CMS, and claims for enrollees in MA plans are not reported to CMS. Health status differs by
MA versus FFS enrollment [7], and enrollment varies by subgroup [8,9] and geography [10].

Medicare claims data are useful for epidemiological surveillance of dementia because
beneficiaries are thought to be representative of population aged 65 years and older [11,12].
After determining a diagnosis of any type of dementia during a clinical encounter, the billing
medical care provider is responsible for assigning the diagnosis code. This information is
entered into the clinical record and used for billing to receive reimbursement from CMS for
health-care services. These diagnosis codes are available in resulting claims data. The
sensitivity and specificity of Medicare claims for identifying ADRD was 0.85/0.89 and
0.64/0.95, respectively, for AD when linked to a sample of persons at risk for dementia [11].
Although the gold standard for obtaining reliable estimates of the prevalence of dementia
would be to clinically evaluate a nationally representative sample of older Americans [12],
such studies can be prohibitively expensive, and it is unclear whether the geographically
restricted cohort used to estimate the prevalence of dementia in previous studies [3] is
representative of the US population.
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The prevalence of ADRD is highest among the racial and ethnic groups who are expected to
experience the highest rates of population growth. The US population of persons aged =65
years is expected to double from 46.5 million in 2014 to 83.7 million by 2060, but some
groups will increase much faster than others [13]. Minority populations, those classified by
the US Census Bureau as racial and ethnic groups other than non-Hispanic white, are
expected to outpace the growth of the nonminority population in the next few decades. By
2060, minority populations aged =65 years will represent 45% of the US population for that
subgroup, which is up from 22% in 2014. The percentage increase in total population by
race and ethnicity by 2060 is estimated to be 75% for non-Hispanic whites, 172% for
African Americans, 270% for Asian and Pacific Islanders, 274% for American Indian and
Alaska Natives, and 391% for Hispanics [14,15].

Recent estimates of ADRD prevalence by race and ethnicity in the Medicare FFS population
did not provide estimates of ADRD in the overall population [16]. A recent meta-analysis of
six population-based studies observed that the prevalence of ADRD was 64% higher for
African Americans than for Caucasians [17]. These findings are consistent with other
literature about ADRD prevalence differences among racial subgroups [18]. Hispanics are
one and a half times as likely to have ADRD when compared with non-Hispanic whites
[19,20]. African Americans have the highest prevalence of ADRD [21-23].

Although AD is the most common type of ADRD, the prevalence of vascular dementia is
higher in African Americans; this is thought to be secondary to known disparities in risk
factors for vascular dementia such as cardiovascular disease. Age, family history, and
heredity are unchangeable risk factors related to ADRD, but there is growing evidence
proving the importance of preventive interventions to decrease prevalence. Proper
management of health, lifestyle, and wellness choices can reduce the risk of ADRD.
Increasing healthy behaviors can decrease the chance of developing chronic diseases that are
risk factors for developing ADRD. Risk of developing ADRD can also be reduced through
maintaining strong social connections, physical exercise, healthy eating, and keeping oneself
mentally active [24]. Genetic testing and counseling for genetically linked dementias can
also heighten awareness and be informative to the patient and provider for precautionary and
preventive action.

3. Methods

The future burden of ADRD is the estimated number of persons diagnosed with ADRD aged
>65 years among the population of all ages in a given year. The ADRD estimates were
calculated by applying the prevalence of ADRD among Medicare FFS beneficiaries aged
>65 years in 2014 to subgroup-specific population projection data from the US Census
Bureau. In 2014, of the 46.5 million adults aged =65 years in the United States, nearly 43.1
million were enrolled in Medicare part A or B programs, of which 28.0 million (65%) were
Medicare FFS beneficiaries and 15.1 million (35%) were enrolled in MA programs [25]. We
used claims data for 100% of the Medicare FFS population, but data for the MA enrollees
were not available as these claims are not reported to CMS. Subgroup-specific counts of FFS
beneficiaries residing within the 50 states and the District of Columbia who were diagnosed
with ADRD were provided by the CMS [26].
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The study population consisted of 28,027,071 Medicare FFS beneficiaries aged =65 years in
2014, which accounts for nearly 60.2% of the adults aged =65 years in the United States.
International Classification of Diseases 9th Revision Clinical Modification (ICD-9-CM)
diagnoses codes for ADRD are shown in Table 1 [11]. A beneficiary was defined as being
diagnosed with ADRD in 2014 if they had at least one inpatient, skilled nursing facility,
home health agency, hospital outpatient, or carrier claim with any of the ICD-9-CM
diagnosis codes that indicated a service or treatment for ADRD in 2012, 2013, or 2014.
Despite the potential etiologic differences, we included the related dementias in addition to
AD because of potential diagnostic misclassification [27,28] and because the burden of
diseases is similar for a patient, family, community, and health system [29].

We obtained data from the US Census Bureau population projections program that publishes
annual population projections for all 50 states and the District of Columbia by five-year age
groups, sex, race, and Hispanic origin from 2015 to 2060 [14]. We calculated the prevalence
of ADRD among Medicare FFS beneficiaries for 70 subgroups defined by sex, five age
groups, and seven racial and ethnic groups. Because CMS and the US Census Bureau
classifies race and ethnicity differently, we created a new race classification system by
matching the name of the race category in the CMS data to the same (or similarly) named
racial and ethnic category in the Census data (Supplementary Appendix 1).

To calculate the future burden of ADRD in 2060, we first calculated the subgroup-specific
prevalence of ADRD using the number of ADRD cases in a group as the numerator and the
FFS population of the group as the denominator. The estimated number of people with
ADRD in each subgroup and in a given year (2015-2060) was calculated by applying the
2014 national-level prevalence of diagnosed ADRD among FFS beneficiaries to the
subgroup-specific population in the given year.

4. Results

More than 3.2 million Medicare FFS beneficiaries aged =65 years (11.5%) had an ADRD
diagnosis in 2014 (Table 2). Prevalence was higher for women (13.3%) than men (9.2%) and
increased by age from 3.6% among those aged 65-74 years to 13.6% among those aged 75—
84 years and 34.6% among those aged =85 years. Blacks had the highest prevalence of
ADRD (14.7%), followed by Hispanics (12.9%), non-Hispanic whites (11.3%), American
Indian and Alaska Natives (10.5%), and Asian and Pacific Islanders (10.1%).

Nearly 5.0 million people in the United States aged =65 years (10.9% of the subgroup
population) had an ADRD diagnosis in 2014 (Table 3). ADRD was more prevalent in
women (12.2%) than in men (8.6%). Nearly 3.6% of those aged 65 to 74 years, 13.6% of
those aged 75 to 84 years, and 34.6% of those aged =85 years had ADRD. Asian and Pacific
Islanders had the lowest prevalence of ADRD (8.4%), followed by American Indian and
Alaska Natives (9.1%), non-Hispanic whites (10.3%), population with two or more races
(11.5%), Hispanics (12.2%), and blacks (13.8%). At age 85 years, over 43% of blacks and
40% of Hispanics have the greatest estimated burden of disease due to ADRD (Fig. 1). Inall
races and ethnicities, the prevalence of ADRD was higher for women than for men (Fig. 2).
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Table 3 shows that all subgroups will see an increase in the total number of ADRD cases
from 2014 through 2060, which reflects the growth of the aging population. Among the 319
million persons of all ages in the United States, the number of people with ADRD in 2014 is
an estimated 5.0 million adults aged =65 years or 1.6% of the US population in 2014. This
burden will double to 3.3% by 2060 when 13.9 million Americans among a population of
417 million are projected to have the disease; this is a 178% increase from 2014.

Fig. 3 depicts the projected number of individuals with ADRD for the various subgroups. In
2014, there were approximately 2 million ADRD cases estimated in each of the two oldest
age groups. Beginning around 2030, the growth in the number of cases among those persons
aged =85 years will begin to outpace those in the 75 to 84 years age group. The Hispanic
population will have the largest projected increase in ADRD cases over the projection
period. Given the population size relative to the other subgroups, the non-Hispanic white
population will have the largest total number of ADRD cases in all years. As the United
States becomes a majority-minority nation by 2050, increases in the number of non-Hispanic
whites with ADRD will begin to plateau around 2030 while the number in minority
populations will continue to grow, particularly among Hispanics.

5. Discussion

We estimated 5.0 million adults aged =65 years with ADRD in the US population in 2014
and 13.9 million Americans aged =65 years with ADRD by 2060. The burden of ADRD in
2014 was 1.6% of the US population in 2014 (n = 319 million), but this burden is expected
to more than double to nearly 3.3% of the US population in 2060 (n = 417 million). These
findings provide additional compelling reasons for the United States to achieve the goals
outlined in the 2016 National Plan to Address ADRD [30]. This plan describes the
development of potential preventive interventions or treatment options that may help to
ensure these projections are never reached, to delay the onset of the disease, and to improve
the quality of life for those individuals afflicted by these diseases.

The Healthy Brain Initiative: A National Public Health Road Map to Maintaining Cognitive
Health [6] describes how public health agencies can promote cognitive functioning and early
diagnosis in older adults, help local communities provide resources to people as they cope
with cognitive impairment, and provide assistance to formal and informal caregivers. The
Road Map is divided into recommendations designed to support state and local actions for
monitoring and evaluation (M), education and empowerment (E), development of policy and
partnerships (P), and assuring a competent workforce (W). Given the expected growth in the
burden of disease, particularly among minority populations, culturally competent care for
these groups will be of paramount importance. Thus, our findings highlight the need to
monitor and evaluate minority populations to ensure materials and evaluations are culturally
sensitive (M-06) and to define the needs of a diverse group of caregivers and persons with
dementia (M-08). These findings can also support action items related to educating and
empowering the nation by promoting culturally appropriate strategies designed to increase
public awareness about dementia (E-01) and to promote strategies about effective
communication with persons with dementia and their families (E-06). Given that some states
have higher proportions of minority populations, this report can help support policy
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development and mobilize partnerships that specifically account for the disease burden in
minority populations and disparities in ADRD burdens among racial and ethnic subgroups
when developing or revising state-level AD plans (P-01) and to incorporate such information
when developing state and local public health reports (P-03). These findings support efforts
to develop a culturally competent workforce of health-care providers of all types. Such
training would help to improve the recognition of early signs of dementia despite cultural
differences (W-03) and to identify ways health-care workers can assist people with dementia
in navigating the health-care system (W-04).

Given the projected growth of the US population of persons aged =65 years, and the
estimated increase in the population living with ADRD in the United States, it is critical that
older adults who are exhibiting symptoms of memory loss or cognitive decline seek an
assessment and potential diagnosis from a health-care provider. However, in a recent
nationally representative survey, more than 56% of Behavioral Risk Factor Surveillance
System respondents who reported subjective cognitive decline had not discussed the decline
with their health-care provider [1]. The benefits of early assessment, diagnosis, and
disclosure of that diagnosis are well known, so efforts focused on care navigation and early
adoption of the Annual Wellness Visit among minority populations could contribute to early
diagnosis of ADRD in this population and facilitate timely linkages to care for patients and
their caregivers [31].

Providing support for caregivers is a growing public health issue given that caregivers face
financial, emotional, and social challenges and are at increased risk for negative economic,
mental health, and physical health outcomes. In the United States, the proportion of younger
adults [32] is declining, but members of this population are likely to become caregivers as
the population of adults aged =65 years will double to 72 million and account for 20% of the
population by 2030 [33]. Currently, there are seven potential caregivers to one adult in the
high-risk age group, but this caregiver support ratio is expected to decline to four to one by
2030 [34]. Caregivers experience work disruption, reduction in household income, depletion
of personal savings, increased food insecurity, and increased forgoing of personal medical
care [1]. Caregivers experience physical health problems [35] and higher rates of depression
and psychological stress [36], and they have a higher risk of mortality [37]. One way to
support caregivers is to promote a newly available care planning and coordination
mechanism under Medicare called the Cognitive Impairment Care Planning billing code.
Beginning in 2017, Medicare began reimbursing services related to care planning and
coordination for patients with cognitive impairment and their caregivers using code G0505
[38].

Given that minority populations tend to cluster geographically, future research about ADRD
burden in local areas will provide valuable information about defining communities that will
potentially bear disproportionate burdens of ADRD. Such research is important given that
the prevalence of ADRD in one area may be driven by specific health conditions that may
differ from those driving a similar prevalence in a different area. The disproportionate
prevalence of ADRD in minority populations could further magnify existing neighborhood
socioecologic disparities and potentially lead to worsening of health outcomes in these
groups. Furthermore, understanding the reasons why ADRD varies by place may lead to the
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development of services and resources for formal and informal caregivers that are consistent
with the local needs and circumstances.

This study fills a critical research gap because estimates of the future burden of ADRD in
the US population by age, sex, and race and ethnicity did not exist previously. Our estimates
are based on the observed prevalence of ADRD among 28.0 million Medicare FFS
beneficiaries with ADRD diagnosed by a physician in a clinical setting. We included related
dementias in addition to AD because of potential diagnostic misclassification [11,27] and
because the burden of diseases is similar for a patient, family, community, and health system
[28]. These estimates provide more detailed information about the demographic
characteristics of the future population of patients with ADRD, which is important given the
differences in prevalence among the subgroups coupled with the increasing diversity among
persons aged =65 years. Another strength of this work is the use of Census population
projections, which are based on a valid and robust methodology.

However, these estimates are subject to several limitations. They rely on the assumption that
the ADRD prevalence among the FFS beneficiaries is not significantly different from ADRD
prevalence of the US population aged =65 years or of those enrolled in MA programs. This
is a potentially problematic assumption given that health status differs by MA versus FFS [7]
and that enrollment varies by subgroup [8,9] and geography [10]. We were unable to account
for these differences because CMS did not provide state-level prevalence estimates and the
Census program does not publish state-level population projections by age, sex, or race and
ethnicity.

Another limitation is related to potential problems with claims data, which relies on the
accurate capture of the proper demographic information and diagnosis during the patient
encounter [39]. Racial, ethnic, and cultural identification is not documented in the patient
clinical record and subsequent claims data. More granular racial and ethnic data are needed
to properly identify subgroups, which have unique risks and needs related to ADRD and
other chronic diseases. Federal policy requires that vendors of electronic health record
software include the capability for capturing expanded demographic information within the
patient record. Although CMS claims data provide the best representation of the clinical
encounter that is available today, assignment of nonspecific dementia codes, miscoding, or
inaccurate coding secondary to misdiagnosis can result in underestimation or overestimation
of the prevalence of a disease.

Education has a protective effect against dementia [40,41], but these estimates do not
account for educational attainment because individual characteristics linked to
socioeconomic status such as educational attainment and income are not reported in medical
claims. The impact of excluding educational attainment when calculating these estimates is
that it may lead to overestimated group-specific prevalence in 2014, which will lead to
overestimated numbers of people with ADRD in the future years.

A final limitation is that we have assumed that the prevalence estimates in 2014 will be
constant over time. Given the heterogeneity in research results, some have argued that the
evidence is not strong enough to deduce a trend different than a stable age-specific
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prevalence [4,42-45]. These findings may also be complicated by the temporal changes in
dementia diagnosis thresholds and recording practices and shifts in survey methods, among
other factors.

Despite these limitations, the estimates of future burden of ADRD are driven more by the
rapid growth in the population of those aged >65 years than by the ADRD prevalence
estimates in 2014. The public health message remains the same that, given the differences in
the growth rates of different population subgroups in the United States, it is critical that
culturally sensitive information be provided to obtain a diagnosis as early as possible and to
improve the uptake of preventive health behaviors in all racial and ethnic subgroups in the
United States.

6. Conclusion

These estimates can be used for public health planning related to providing culturally
competent care for the ADRD population and supporting caregivers from diverse
backgrounds. Such estimates may provide a basis for planning and interventions, especially
for regions that will face a disproportionately high increase of dementia cases due to their
current demographic composition. The role of race and ethnicity is part of the novelty of this
study, of which the implications were discussed in relation with the national Healthy Brain
Initiative public health road map to maintaining cognitive health and to provide guidance for
workforce development, public health planning, and caregiving.
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RESEARCH IN CONTEXT

Systematic review: We estimated that 5.0 million adults were diagnosed with
Alzheimer’s disease and related dementias (ADRD) in the United States, and
12.7 million will be diagnosed by 2050. These are the first estimates of
ADRD by age, sex, race and ethnicity, and decade and are based on a
nationally representative sample of 28 million Medicare Fee-for-Service
beneficiaries. Previous estimates were based on a small, geographically
restricted set of survey respondents. Our estimates were based on physician-
diagnosed ADRD in a clinical setting; other estimates were based on
cognitive impairment evaluated in a research setting.

Interpretation: These results highlight the need for development of culturally
sensitive public health—planning efforts related to the future burden of ADRD.

Future directions: Future research about ADRD burden in local areas and by
subpopulations will help identify communities expected to bear
disproportionate burdens of ADRD.

Alzheimers Dement. Author manuscript; available in PMC 2020 January 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Matthews et al.

Page 12

50
1

43.1

40
1

% of Subgroup-Specific Population

Non-Hispanic African Asian & Pacific Hispanic ~ American Indian &
White American Islander Alaska Native
] 1
Age 65 to 74 Age 75 to 84 Age 85 and older

Fig. 1.
Estimated prevalence of Alzheimer’s disease and related dementias in the US Population

aged =65 years, by sex and race and ethnicity; United States, 2014.
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Fig. 2.
Estimated prevalence of Alzheimer’s disease and related dementias in the US Population

aged =65 years, by age and race and ethnicity; United States, 2014.
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Projected number of adults aged =65 years with Alzheimer’s disease and related dementias
for all groups (A), and by sex (B), age (C), and race and ethnicity (D); 2015 to 2060.
Abbreviations: ADRD, Alzheimer’s disease and related dementia; AIAN, American Indian
or Alaska Native; NH-White, Non-Hispanic white; PI, Pacific Islander.
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Table 1

ICD-9-CM codes used to define Alzheimer’s disease and related dementias

ICD-9-CM code  Descriptor

331.0 Alzheimer’s disease

331.11 Pick’s disease

331.19 Other frontotemporal dementia

331.2 Senile degeneration of the brain

331.7 Cerebral degeneration in diseases classified elsewhere

797 Senility without mention of psychosis

290.0 Senile dementia, uncomplicated

290.10 Presenile dementia, uncomplicated

290.11 Presenile dementia with delirium

290.12 Presenile dementia with delusional features

290.13 Presenile dementia with depressive features

290.20 Senile dementia with delusional features

290.21 Senile dementia with depressive features

290.3 Senile dementia with delirium

290.40 Vascular dementia, uncomplicated

290.41 Vascular dementia with delirium

290.42 Vascular dementia with delusions

290.43 Vascular dementia with depressed mood

294.0 Amnestic syndrome (Korsakoff’s psychosis or syndrome, nonalcoholic)
294.10 Dementia in conditions classified elsewhere without behavioral disturbance
294.11 Dementia in conditions classified elsewhere with behavioral disturbance
294.2 Dementia, unspecified, without behavioral disturbance

294.21 Dementia, unspecified, with behavioral disturbance

294.8 Other persistent mental disorders due to conditions

Abbreviation: ICD-9-CM, International Classification of Diseases 9th Revision Clinical Modification.
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